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ABSTRACT 
Analysis of tiie trawler landings during 1967-70 showed the existence of 
rich prawn grounds c^ Kakinada, particularly in the shallower regions not exceed-
ing 20 m in depth. In the Ashing ground extending in a depth zone, 5-40 m, the 
important fishery resources were prawns (forming 24% of the total catch), 
sciaenids (14.8%), Nemtpterus (9.7%), elasmobranchs (7.1%), silverbellies 
(6.4%), Laclarius laetarius (4,4%), ribbonflsh (4.4%), clupeids (3.8%), eels 
(2.6%), carangids (2.6%), and Mfaer small miscellaneous fishes. Two peaks were 
observed in the total catch, one in February-April, which is tiie more predominant 
(HW, and the other in August-November. The catch rates, seasonal fluctuations 
and detailed spscies composition are dealt with in the paper. 
INTKOTUCTION 
OS Kakinada, both explfMratory and experimental trawling by the Central 
and State government organisations were in progress since 1960. But the com-
mercial exploitation of the resources by the industry with small-sized trawlers 
began only in 1964. Since then, there is a continuous growth over the years both 
in the number and size oi the trawlers. In view of the importance of detailed 
knowledge about tiie various aspects of a growing fishery, the relevant particulars 
collected during 1967-70 are presented in this article. 
MATERIAL AND METHODS 
The fishing operations were conducted off Kakinada between latitude 16° 
\f N to 17° 10' N and longitude 82° 22'-35' E (Fig. 1) where the bottom is 
mostly muddy. Three types of boats constituted the commercial fleet. Their 
specifications together with the types of trawling gears used are given in Table 1. 
All the boats conducted daily fishing from the early morning. The actual 
time spent on filling by eadi boat per day varied from 4 to 6 h. The boats 
usually operated in 5-40 m depth, and landed at the Kakinada Fishing Harbour. 
As the vast majority of these vessels do not maintain any log books, the prope^ ^ 
dure fofiowed ^ Ramamohan Rao et a/ (1965) was adopted to get the estimates 
of catch and effort. The landings and the effort spent were first estimated pn a 
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daily basis separately for the 3 types of boats and usually 20-100% of the 
munber of the boats of each type were sampled on the days of observation, 
which varied from 1-2 per week. The observation-day totals were raised to get 
the monthly estimates. In this study, catch per hour of trawling was considered 
as a suitable index of the abundance of fish. For a period of fifteen months, 
from January 1967 to March 1968, the 3 types of boats were not segregated 
but treated as one type of unit. Majority of boats during this period were Pablos. 
However, from April 1968 to Decanber 1970, the catch-and-effort particulars 
were collected separtely for each type of boat. Also, during the latter period, 
the complete specieswise break-up of the landings was recorded, while, in the 
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FIG. 1. Map showing the fishing grounds off Kakinada. Trawling grounds are shaded. 
former period the catch particulars of prawns, ribbon fishes and other groups 
of fishes landed as a whole, were collected. This was due to the fact that initially 
the objective was to study the fishery of prawns and ribbon fishes only. 
As the prawns fetch a high market price, and as there is much disparity 
in, their price depending upon their size, the industry segregates them into 3 
cathodes viz, 'big prawns', measuring 171-310 mm (total length), 'medium 
prawns', measuring 101-170 mm and 'small prawns', measuring 60-100 mm. 
From April 1968, catch data on prawns were also recorded on these lines. 
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TABLE 1. The details of the craft and gear employed in the fishery. 
Details of vessels Details of-gears 
Pablo 9.14 m 2.49 m 0.87,- 20-30 HP 2-seiaTO 11.89 & 7.6 cm 5,1- 2.5 cm Hand* 
«otton 12.95 m 3.8 cm operated 
trawl 
Pomfret 9.75 m 2.9 m 1.67 m 45-60 HP Do 14.94, Do Do Do Winch 
16.5 & 
18.29 m 
Sorrah 11.41m 3.20 m 1.22 m 60-75 HP Do Do Do Do Do Do 
*0f late a few pablos are fitted with winches. 
TOTAL-CATCH TRENDS 
The annual catches, fiirfiing effort and average catch rates for the different 
types of boats are summarised in Table 2. There is an increase in the average 
daily catch and the c.p.h. of fish with increase in the size of boat, obviously due 
to die greater horse power and larger nets of the bigger boats. The catch rates 
of Sorrahs are only slightly more than those of Pomfrets and this is probably due 
to the fact that both types of boats used trawlnets of similar size. The average 
annual catch rates of the Pablos remained more or less constant throughout the 
period while the other boats showed some fluctuations; however there was no 
regular trend, either increa»ng or decreasing. 
The monthly fluctuations in the catch rates for the 3 types of boats as 
shown in Figure 2 indicate that in general there are two peaks in the abundance 
of ground fish, one during February-April and the other in August-November 
period. In the former period the catch rates are usually much higher than in the 
latter period. The intervening months of June and July, particularly in 1969 
and 1970, witnessed a general scarcity of fish. 
IMPORTANT TRAWL FISHERIES 
Categorywise break-up of the landings for a 33-month period (April 68 
to December 70) for the 3 types of boats combined (Table 3) showed that 
prawns fcMmed 24.4%, sciaenids 14.8%, Nemipterus spp 9.7%, elasmobranchs 
7.1%, silver-bellies 6.4%, Lactarius lactarius and ribbon fish 4.4% each, clu-
peoids 4.0%, eels sujd carangids 2.6% each and the rest, other varieties of fish. 
In aB, the above 10 categories alt fishes constituted 80,4% of the groundfish 
resources. 
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TABLE 2. Catch (kg), effort (trawling hours) and catch rates for different 





3 types Total catch 792403 
of boats Average no of boats 18 
pooled per day 
together Effort (hours) 20484.3 
Catch per boat per day 174.7 
Catch per trawling hour 3 8.7 
Pablos Total catch 
Average no of boats 
per day 
Effort (hours) 
Catch per boat per day 
Catch per trawling hour 
Pomfrets Total catch 
Average no of l)oats 
per day 
Effort (hours) 
Catch per boat per day 
Catch per trawling hour 
Sorrahs Total catch 
Average no of boats 
per day 
Effort (hours) 
Catch per boat per day 
Catch per trawling hour 











































































A reference to Figure 3 will show that the c.p.h. for prawns in Pablos 
varied from 3.55 to 14.20 kg with an average of 11.42 kg; for Pomfrets from 
2.47 to 15.0 kg (average 7.79) and for Sorrahs from 3.80 to 13.74 kg (average 
6.59). The Pablos recorded higher catch rates for prawns when compared to 
the other two types of boats. If Pablos alone are considered, the peak catch rates 
for prawns (>9 kg|hr) were obtained throughout the year excepting March-
April period (Figure 3) where as similar catch rates (>9 kg|hr) were obtained 
by Pomfrets in April-July and by Sorrahs in May-June. Catch rates for different 
TRAWL FISHERIES OFF KAKINADA 175 
months during different years showed that there are marked fluctuations in the 
abundance of prawns for the same month during different years. In general, 
prawns are abundant during May-December period; however, in 1967 and 68, 
in October-December poor prawn catches were obtained and in 1970, the prawn 
abundance was unusually high in January-Febryary period. Peak occurrence of 
prawns in May for all the units is conspicuous. 
A L L P I S H 
M o N r N f 
FIG. 2. The monthly and annual catch rates for all flsh during 1967r70. 
i 
The monthly percentage occurrence of prawns (Fig. 4) in the 3 types of 
boats, in general, showed the same trend as the catch rates. Tlie average annual 
percentage of prawns in total catch worked out to 34.78% in Fablos, 16.32% 
in Pomfrets and 12.49% in Sorrahs. The prawn landings gradually increased 
from 16.7% in 1967 to 27.7% in 1970 and the average for the period of study 
AVas 22.0% (Table 4). The nonpenaeids formed 6.0-9.4% of the prawn catch 
4uring different years with an average of 7.8%. They were mostly composed of 
Leander tenuipes and Hippolysmata ensirostris. Among the penaeids, which are 
^ e mainstay of the commercial prawns, more than a dozen species contributed to 
TABLE 3. Specieswise break-up values (kg) and percentage composition of 
fish landed, during April 196&-December 1970. 
• J 
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the fishery, but 3 species, namely Metapenaeus dobsoni, M. monoceros and M. 
affinis accounted for 57.4% of the total prawn catch. The large-sized prawns, 
Penaeus indicus and P. monodon, which are much smi^t-after by the frozen-
prawn industry, formed 14.4% of the prawn catch. Among the interesting 
trends, seen in Table 4, are the increase of M. dobsoni from a meagre 2.9% in 
1967 to a sizable 34.6% in 1970 and the decline in the catch of M. affinis from 
27.9% in 1967 to 10.4% in 1970 and the ai<.re or less stable landings of the 
other species. 
FIG. 3. Catch (Kg) per hour of miwling 
for prawns. 
r M > 1(1 ) J- * » o'.''.V 'i? 
M O N T H S 
FIG. 4. Percentage composition of prawns. 
The big prawns formed 11.9% of the prawn catch and were composed 
of P. indicus and P. monodon (Fig. 5). It is significant that thek contribution 
increased frcai &.6% in 1968, to 14.5% in 1970. Bulk .of the prawn catch 
(6feS#v) , was formed of mediuclPsized prawns ref^esented by M. affinis, M. 
monoceros, Parapenaeopsis stylifera and P. hardwickii. The small prawns, con-
sists of M. dobsoni, Hippolysmata ensirostris, Leander iemipes and the smaller 
size groups of a number of penaeids, formed 27.6%. • 
Scicxmds: In Pablos the c.p.h. for sciaenids varied hosa 2.12 to 8J43 kg, with an 
average of 4.62 kg, in Pomfrets, 2,87 to 10.33 kg, with an average of 6.94 kg, 
and in Sorrahs, 1.87 to 12.55 kg, with an average of 7.33 kg (Fig. 6). There 
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were two peaks in their abundance, one during February-April and the other 
during August-September Small-sized (10 to 25 cm T.L.) species of Sciaena, 
Pseudosciaena and Johnius constituted the fishery. Otolithus spp. were also 
present. 
I 9 6 t «69 
' < U 
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FIG. 5. Percentage size composition of prawns. 
Nemipterus spp: The catch rate for Pablos (Fig. 7) varied from 0.88 to 5.73 
kg|h, with an average of 1.09 kg|h, for Pomfrets from 1.28 to 32.67 kg|h with 
an average of 7.54 kg and for Sorrahs from 3.13 to 24.03 kg|h, with an average 
of 7.27 kg[h. There is a major peak for this fishery in FelMuary-April followed 
by a miner one in August-December. In the latter period, at times very high 
catch rates wrae obtained, such as 61.1 kg|h landed by Pomfrets in February 
1969. N. fapomcus, with a size range of 9-22 cm, is the common species. 
Elasmobrmchs: The catch per hour of trawlii^ for Pablos (Fig. 8) varied 
from 1.25 to 6.44 kg (average 2.27), for Pomfrets, from 1.13 to 4.65 (average 
2.56 kg) and for Swrahs, frcrni 2.04 to 18,18 kg (average 5.07 kg). They are 
abundant during January-March. Sharks formed 1.8%, skates 17.9% and rays 
^Q'i%. Scoliodon spp. (15 to 35 cm T.L.) and Carchcwhinm spp. (35 to 200 
cm T.L.) are the ctHOmon sharks. ;^nong the rays, Dasyatis spp. (20 to 150 cm 
TABLE 4. Species composition of prawns landed by trawlers (kg). 
(Figures in brackets indicate percentages.) 



































































































1967 16559 1S468 20324 36956 
(12.5) (11.7) (15.4) (27.9) 
1968 22137 13346 82735 68963 
(6.4) (3.9) (24.0) (20.0) 
1969 19523 14534 46066 49761 
(7.3) (5.4) (17.1) (18.5) 
1970 38792 25259 60626 41979 
(9.6) (6.3) (15.0) (10.4) 
Pooled 97011 68607 209751 197659 
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across the disc) Aetomylus spp. (15 to 40 cm across the disc) and Ptewplatea 
spp. (20-40 cm across the disc) are draninant. The skates landed are Rhino-
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FIG. 8. Catch rates (Kg|h) bf elasmobranchs. 
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Silverbellies: The catch rate* for ^blos (Fig. 9) varied from '0;iS-4.14 kgjh 
(average 1.77 kg|h), for Pctofrets 1.67-4.77 kgjh (average 3.18'kgjh) and in 
Sorrahs 1.23-10,24 kgjh (average 3,^8 kg|h). Leiojgnathus'6pp.ii0-25 cm) 
are dominant. They are a:buiidant in Diecember-May period.' 
Lactarius lactarms'. For Pablos (Fig. 10) the catch rate varied frcwn 0.13-3.01 
kg|h (average 0.85 kg|h), for Pomfrets, 0.92-7,25 kg|h (average 2,43 kgjh) 
and; for Sorrahs, 1,02-5,19 kg|h (average 3,17 kg|h). TTiey are caught mostly 
in igbruary-March and again in August-November, The common size range of 
the%pecies is 7 to 22 cms. 
SILVER B&an» 
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FIG, 9, Catch rates (KFIJI) pf silverbellies. FIG. 10. 
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Catcli rates (Kg|h) of 
Lxfctarius lactarius. 
Ribbonfish: The c.p.h, for ribbonfish of Pablos (Fig, 11) varied 0.31-3.33 kg 
(average 1.38 kg), for Pcsnfrets 0.57-7.82 (average 2,01 kg) and for Sorrahs 
0,58-4,31 kg (average 2,25 kg), July-November is the peak season for ribbon-
fish. In November 1970, Pomfrets got a very high catch rate of 25*1 kg|h, 
Trichiurus lepturus with a size range of 20^114 cm is the most dominant species. 
Clupeoids: Pablos (Fig. 12) recorded 0.66-4.39 kgjh (average 1.40), Pom-
frets 0.34-3.49 kg|h (average 1,57 kglhr) and Sorrahs 0.79-5.68 kg|h (average 
2,68), They are dominant during February-April and again in September. 
Sardines (mostly Sardinella gibbosa, of size range 6-20 cm) formed 6.7%, 
anchovies (8-20 cm) 44.7%, Opisthoptems tardoore (6-20 cm) 33.4% and 
other dupeoids 15.2%. 
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Eels: In Pablos eds were caught at the rate of 0.03-2.04 kg|h (average 0.83), 
in POTifrets 0.01-2.01 kg|h (average 1.18) and in Sorrahs 0.1-3.41 kg|hr (aver-
age 1.4). They were available mostly in April-May and in September. Muraen-
esox talabomides (size 70-100 cm) is the common species (Fig. 13). 
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110. 13. Catch rates (Kg|h) of eels. 
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Carangids: In PaUos (Fig. 14) the catch rates varied from nil to 2.4 kg|h 
(average 0.45), in Pomfrets 0.47-4.94 kg|h (average 1.83) and in Sorrahs 
0.61-5.19 kg|h (average 1.74). Peak occurrence for carangids is February-April 
period. The abundance durii^ the above period is mainly due to Decapterus spp. 
(size 15-30 cm) which foaaed 31.7% of the total landings. 
CAAANGIOS 
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SORRAH 
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FIG. 14. Catch rates (Kg|h) (tf carangids. 
DISCUSSION 
The present study shows that off Kakinada the grcwnd fish are most 
abundant in February-April period. La Fond (1954), Ganpathi and Subba Rao 
(1957) and Mojumdcr (1967) reported extensive upwelling off Visakhapatnam 
during February-June period. Sekharan et al (1973) observed that off Visakha-
patnam (Lat 17° 40' N Zone) the peak abundance of ground fish is in April-
June period and believed that this is perhaps relatwi to hydrological conditions 
resulting in upwelling and plankton production. As Kakinada is less than 150 
km south of Visakhapatnam, it is possible that a similar relationship may hold 
good here too. Also Decapterus spp. Psenes indicus and Nemipterus spp. are 
unpOTtant ctmstihients during February-April in the cranmercid catdies and 
these fishes were found to be either absent or poorly represented in the rest (rf 
the months. Narayanappa et al (1972) have shown that c^ Kakinada the above 
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% speeies ate tota% ©bsent in the trawl catches in February 1968 in the 15-50 nt 
depth while A*y a#e fliostty abundant in 51-100 m ' d e | ^ during. March to 11th 
April 1968. Our data indicate that in April and May 1968; (no data for Janufai^ 
March) tlMse'3 speeiies formed 51.9%: and -6.1% re^e<«iv€ly, ta total catchy 
This suggests that tfteyiaoivMiht& the shallow fishing grounds « 4 0 m depth) 
from deeper waters in April 1968, and by May disappeared from the present 
fishing grounds. However, detailed information about any possible upwelling 
here and its effects on plankton prgiduction, together with data on seasonal 
ground fish distribution fin the offshore waters O 4 0 m depth) off Kakinada,. 
is essential before any conclusions are drawn regarding the depthwise move-
ment of fishes. 
The 4-year study showed, tiiat as a group, the prawns forming 22% of 
the catches formed the riiost importwit component in the ground-fish resources 
off Kakinada. In a 9-month study from July 1963 to March 1964 from a 9.1 m 
(30') mechanised boat (Fish Tech No. 1) Sebastian et d (1965) observed that 
18.59% of the total trawl fish caught off Kakinada was made up of prawns. 
Recently, Sree Krishna and Narayanappa (1970), based on a 3-year study 
during 1963-66, also df Kakinada from the same boat, stated that the prawns 
formed 22.5% of the catch. These findings by die earlier authors are in close 
agreement with what has |een observfd in the present study. Off Cochin George 
et d (1968) noted that prawns formed 19.1% tb'53.S% during different years 
for an average of 34.02%, (average for 7 fishing seasons during 1956-62) of 
the total fish landed by trawlers. 
Sebastian et d (1965) indicated December-March period as the season 
for prawns with maximum catch in February while Sree Krishna and Narayan-
appa (1970) observed that prawns are available throughout the year with 2 
seasons, one from November to February and again from April-June. In the 
present study it is seen that prawns we available.: throughout the year with 
marked fluctuations in their abundance for the same month during different 
years. They usually formed a dominant conjponent during May-December and 
on occassions extending up to February and are generally less abundant in 
March-April. Thus the season ifor prawns Off Kakinada is an extended one, 
their abundance showiiig distinct peaJcs, which were found to vary from year to 
ydar. Since a number of penaeid species constitute the prawn fishery, a detailed 
study of the monthly abundance of the component species would throw valuable' 
light on the year-to-year differences observed in the abundance of prawns. 
Three species namely M, dobsom, M, monoceros and M. affinis deserve such a 
study as they formed 57.4% of the total prawn catch in the 4-year period. This 
aspect is being dealt with seperately. 
The relative abundance of prawns in the various depth ranges are reflect-
ed on the catdi rates and percentage composition obtained by the three types 
of' boats. The Pablos, which on account of their smaller size and other limitations 
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confine their operations generally to zones less than 20 m in depth, obtained 
distinctly better catch rates and percentage composition of praWns, compared to 
Pomlrets and Sorrahs wbk^ venture to deeper zones. These results are in con-
fondity \*ith" the findings of Sree Krishna and Narayanappa (1970) that oflE 
Kakinada the most prodiuHive grounds for prawns are in depth range, 11-15 m. 
Similar higher concentrftti(Mi of prawns in the shallower zraies are reported from 
off Cochin by Tholasilingain et al (1968). Sekharan et al (1973) giving allow-
ance to the limitations of their survey, for assessing the prawn resources, re-
marked that the region around Kakinada might be particularly prcmiising in this 
connection. The present study sufficiently demonstrated the existence of rich 
prawn grounds off Kakinada. 
Sree Krishna and Narayanappa (1970) observed that the catch per hour 
of trawling,for prawns varied from 7.12 to 17.82 kg during different years and 
the average was 12.33 kg by a 9.1 m (30') boat from the same fishing grounds. 
This compares well with the annual average of 11.42 kgjh obtained for Pablos. 
The study by Sree Krishna (1970) showed that next to prawns sciaenids 
are the most conspicuous ground fish off Kakinada. This is borne out well in 
the present study also. 
While cat fidies formed 20,8% of the ground fish on the continental 
shelf along the north-western part of the Bay of Bengal (Sekharan et al 1973) 
they formed only 2.5% (M Kakinada. Since the present study is confined to 
depth up to 40 metres only, and as these fishes are usually dominant in > 30 m 
d^th (Sekharan et al 1973), detailed studies on the grounds farther on the 
continental shelf off Kakinada may throw more light on these resources. Krish-
namoorthi (1973) noted that along the Andhra and Orissa coasts the peak 
months of abundance of Nemipterus japonicus were generally from January to 
April. In the present study also peak catches for this species were obtained in 
February-April period. 
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